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WilliamG. Kvasnicka1
COOPERATIVE PROJECT ONTHE WEAK CALF SYNDROME
Introduction
The "Weak Calf Syndrome" has
been gainingwide recognitionthroughout
the north~est and Rocky Mountain re-
gions. The specific syndrome was first
noted as possibly being caused 'by a new
entityby Dr. Jack Ward in the Bitterroot
Valley of Montana afterDr. Ward was un-
able to relatethe observations of necrop-
sied specimens with that of any known
published reports. The actual orgin of the
disease responsible for the specific syn-
drome noted in the area is not known and
may have had its orgin elsewhere.
However, interest in the problem is in-
creasing in view of the apparent recogni-
tion of the disease and acknowledgment
of itspresence in many differentareas.
The problem is particularydevastat-
ingwhenexperiencedwithina herdforthe
first time,as losses range from25% to as
high as 75% of the calf crop. The initial
recognition has been an increase in the
abortion rate followed by the calves' in-
abilityto riseat birth.The degree of weak-
ness has varied from animal to animal.
Many of thecalves will be polyarthriticand
most die soon after. A few animals are
able to survive when immune therapy,
bloodtransfusion,electrolytesolutions,or
other fluids are administered. A large
number of the animals that survive prog-
ress poorly,attainingweightgains of one-
half thatof theirnormal counterparts.
Gross Pathology
1. Aborted fetuses: Edema of sub-
cutaneous and interstitial tis-
sues throughout the body; port-
1WilliamG. Kvasnicka is the herd health
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wine colored fluid in the pleural
and peritonal cavities, and
hemorrhagiclesions in the sub-
cutaneoustissues.
2. Calves delivered at term and
those dying after delivery:Sub-
cutaneous edema, hemor-
rhages in the anterior neck and
masseter muscles and in the
muscles of the extremeties.
Bloody synovial fluid with fibrin.
Petechial hemorrhages in the
third eyelid, sclera, conjunctiva,
ventral surface of the tongue,
esophagus, trachea, and fre-
quentlyin the thymus. Enlarged
and edematous suprascapular
and prefemmoral lymph nodes.
Mild to severe gastroenteritis
associated often with enlarged
mesentericnodes. Striking red-
dish muzzle turning somewhat
leatherywithina few days, etc.
Neonatal calf losses observed at
MARC similar to those occurring in the
northwest were first observed near the
end of calving 1975. Losses in the 1976
calving season reached levels of 10% of
the calves born to heifers;1977 losses
were similarto 1976.Dr. Arlan McClurkin,
research veterinarian, National Animal
Disease Center, has observed the losses
here and has conducted extensive work
attemptingto isolate infectiousagents.
Extensive research is being con-
ductedbygroupsat Idaho State,Montana
State, and Montana University. In gener-
al, the research being pursued is to
search for viral agentsthatwill reproduce
the disease, to develop a diagnostic test
to identifyaffectedcalves thatdo survive,
vaccine development,and the relationof
the diseases to cold-weatherstress and/
or nutrition.
US MARCCooperative
ResearchProject
Background. Neonatal calf disease
with signs and lesions similar to those
decribedfortheWeak Calf Syndromeare
now recognized as a serious problem in
Nebraska as well as in mostother states
of theOld West Region. One of the herds
in which it is a problem of considerable
severityis theone atthe U.S. MeatAnimal
Research Center (MARC). The problem
atMARC has recurredannuallyfor sever-
al years in first calf heifers.This herd will
be a reliable source of materials with
whichtosearchfor an infectiousagent.
The facilitiesat the Universityof Ne-
braska are excellent for carrying out a
search for a hard-to isolate infectious
agent.Facilitiesfor obtainingand holding
gnotobioticcalves are unmatched in this
country, and strict isolation facilities are
abundant. There are also new, well-
equippedresearch laboratoriesforvirolo-
gy,bacteriology,pathology,biochemistry,
immunology, and electron microscopy;
excellent diagnostic laboratories at lin-
coln and North Platte; and a smaller di-
agnosticlaboratoryatScottsbluff.
There areexcellentfacilitiesandper-
sonnel at MARC for handlingand collect-
ing materialsfrom sick animals and for
doing preliminarylaboratoryprocedures.
The record-keepingat MARC is a real
asset in obtainingaccurate histories for
damsof weakcalves.
Continued on next page.
Continued.
problemsmustbe solved.Driedcentri-
fugedeffluentcan befedata levelupto
10% of the dietarydry matterand not
changetheuseofthedietcomponentsby
the animal.Disadvantagesof feeding
driedcentrifugeeffluentare that more
thanone-halfof thenitrogenis notcap-
turedby centrifugation,and capitaland
energycostsneededto installandoper-
atethecentrifugeanddryingsystemsare
high. Eliminating the drying process
wouldretainmore nitrogen,but storing
the wet centrifugedsolids would be a
problem, Mixing the total fermentor
effluentintoa rationhas the advantageof
using mostof the nutrients.However, the
---
amount of moisture in the effluent limits
the amount of effluentthat can be mixed
into a total ration. The major effects of
feeding fermento~effluent have been a
decreased apparent digestibility of dry
matter,nitrogen,ash, andgross energyin
sheep and decreased total ruminal fatty
acidconcentrationsbeforeand afterfeed-
ing in steers.
Economics
Economic studies show that
methanecan be economicallyproduced
at moderateplantsizes (between3 to7
tons of dry maUer/day)when farmer-
constructedand operatedsystemsare
used. Commerical"turn-key"systems
are only economicalat sizes greaterthan
25tonsof drymatter/day.This meansthat
farmer-constructed and operated sys-
tems are economical for confined-beef
feedlots between 1,000 to 2,000 head
withoutan effluentfeed creditand about
300 head with an effluent feed credit of
$70Iton.Commercial "turn-key"systems
are only economicalfor confinedfeedlots
larger than 8,000 head without effluent
feed credit and between 1,000 to 2,000
head with an effluentfeed credit of $70/
ton. For dirt feedlots, the economical
feedlot sizes must be at least twice as
largebecauseofthelowerbiodegradabil-
ityof the manureand contaminationwith
dirtanddebris.
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Objectives.
1. Attemptexperimentalransmis-
sion of the diseaseto Cae-
sarean-derived,colostrum-
deprivedgnotobioticcalves.
2. Attemptisolationof infectious
agent(s)fromexperimentally
andnaturallyinfectedcalves.
3. Studymultiplicationf isolated
agent(s)inbodytissuesofex-
perimentalornaturalcasesus-
inglabelledglobulinsfromcon-
valescentorhyperimunes ra.
4. Observeandevaluategross
andmicroscopictissuechanges
inexperimentalandnaturalin-
fections.
Methodology
SpecificTasks.
1. Extractsof tissuesuspensions
frominfectedcalves,orcultures
ofinfectiousagents,willbeinocu-
latedintognotobioticcalvesby
one or moreof the following
routes,asnecessary:
a. I.M.and/orI.V.
b. Respiratorytract(viaaerosolor
intratrachealinjection).
c. Duodenum.
d. Intrauterine,at8mogestation.
2. If unsuccessful,the abovein-
oculationswillberepeatedfollow-
ing coldand/orcorticosteroid-
inducedstress.
3. Agentsvisualizationa disolation
attemptswill be madeusing
severaltechniques.Directisola-
tionby physicalprocedureswill
startwithfluidsOoint,intestine,
CNS fluid,tissuesuspensions),
whichwill be subjectedto dif-
ferential-anddensity-gradient
centrifugationand,alternately,
-- molecularseiving.
Densitygradientbandsand
concentratedfluidswillbenega-
tivelystainedandviewedby
transmissionelectronmicroscopy
(TEM).Thesamefluidswillbe
usedfor cellcultureandchick
embryoinoculations.Cellcultures
andembryonatinge gfluidswill
beexaminedforhemagglutinins
andalsowillbenegativelystained
andviewedbyTEM.Unconven-
tionalcell culturepropagation
techniqueswouldbeutilizedthat
would allow for isolationof
agents,whicharestronglycell-
associated,orwhichdependon
thehostcellbeinginanunusual
metabolicstateor at below-
normaltemperature.
Bodyfluidsandtissuesuspen-
sionswillbeinoculatedintosever-
almycoplasmamedia,collective-
ly,whicharecapableofsupport-
inggrowthofthespeciesthusfar
reportedfromcattle.
4. Acuteandconvalescentsera
fromnaturalndexperimentalin-
fectionswillbecollectedwhen
possible,aswellas serumand
colostrumfromdamsthathave
givenbirthto an affectedcalf.
Thesewillbeusedforimmuno-
chemicaltests,suchas thein-
directfluorescentantibodytech-
nique(IFAT).The IFATwillbe
donewithcryostatcutsections
fromaffectedcalves.
5. Asinfectiousagentsareisolated,
theywillbeadjustedintolabora-
toryanimalstoproducehyperim-
muneserafor immunochemical
tests.
6. Bloodsera and bodyfluidswill be
checked by conventional serolo-
gy for antibodies against infec-
tious bovine rhinotracheitis,
bovine viral diarrhea virus, and
adenovirustype 5, as well as for
any infectiousagents isolated in
this study.
7. Detailed records of herd history
will be obtained when possible.
These datawill includenutritional
factors,vaccinationregimen,pre-
vailing climatic conditions. hus-
bandry practices. and genetic
background.This informationwill
be used to help determine
whether there is any correlation
betweenthese factorsand thein-
cidenceof Weak Calf Syndrome.
1CalvingseasonbeginsFebruary21andlastsfor12weeksw~happroximately1,200heifersand3,800cowscalving.Heifers
calve3 to4 weeksbeforethecows.
2Figuresfor6thweekwerenotavailable.
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Table1.-MARC calvingdifficulty Table2.-U.S. MARC 1980weak calf syndrome incidence (within calving
score difficulty)
Score Degree of difficutty 909Heiferscalving
1 Noassistance Difficultyscore_ _ _ _ _ _ _ _ 1 2 3 4 5 6 Total- - - - - -
2 Minor difficulty-handassistance Weakcalfdeaths_ 0 _ 0 _ _ 8 0 30 8 4 3 53
3 Fairlydifficlut-calfjacknecessary Totalnumbers0 n _ 0 _ u 464 27 282 45 45 45 909
4 Major difficulty Percentage_ __ ______ 1.72 0 10.63 17.77 8.88 6.66 5.83
5 Caesarean
6 Abnormal position on presentation 4,494Cowscalving
Difficultyscore_ 0 0 _ _ _ _ _ 1 2 3 4 5 6 Total- - - - -
Weak calf deaths _ _ _ _ _ _ 83 1 11 1 1 5 102
Totalnumbers_ _ _ _ _ _ _ _ 4045 40 180 40 20 135 4,494
Percentage_ __ 0___ __ 2.05 2.50 6.11 2.50 5.00 3.70 2.26
Table 3.-Causes of neo-natal deaths 1980by weekof birth1,2
Majorcauseofdeath
Weekof Total Weak
calving Celves calves calf
season bom lost Oystocia syndrome Scours Starvation Exposure
4thUh_ uu 480 40 14 7 5 0 0
5thOn__uu 815 54 15 1 2 2 1
7th___UhOO 716 154 28 48 33 0 18
8th _ m U _ U 437 79 8 32 12 13 0
9th _um_oo 311 37 5 12 6 2 3- - - - - - -
Totalhn_ 2,759 364 70 112 58 17 22
Percentage 13.2 2.5 4.1 2.1 0.6 0.8
